Divergent regulatory mechanisms governing BDNF mRNA expression in cerebral cortex and substantia nigra in response to striatal target ablation.
We have studied the regulation of BDNF mRNA expression in the corticostriatal and nigrostriatal systems following neurotoxin ablation of striatal targets induced by quinolinic acid (QA) or 2S:2'R:3'R:-2-(2'3'-dicarboxycyclopropyl)glycine (DCG-IV) injections. Striatal lesions were verified by quantifying the loss of glutamic acid decarboxylase (GAD) mRNA expression. Levels of BDNF mRNA were analyzed at 6, 12, and 24 h postlesion. Both lesions paradigms highly induced BDNF mRNA in the ipsilateral cerebral cortex at 6 and 12 h postlesion to drop to control levels at 24 h postlesion. These inductions were mostly restricted to cortical layers II/III and V and ipsilateral insular and piriform cortices, which provide the main cortical inputs to the striatum. Analysis of neuronal activation on these areas demonstrated high levels of cFos mRNA in response to the excitotoxic striatal lesions. Dual labeling of cFos and BDNF mRNAs demonstrated a positive correlation between cortical neuronal activation and expression of BDNF mRNA. Consequently, expression of BDNF in cortical areas projecting to striatum is dependent on both target integrity and neuronal activity. Regulation of BNDF mRNA in substantia nigra, the second major source of BDNF to striatal cells, highly differed from that seen in cerebral cortex. Analysis of cellular expression alone or in combination of BDNF, cFos, tyrosine hydroxylase and GAD mRNAs demonstrated that expression of BDNF in substantia nigra is dependent on target integrity and independent of neuronal activity. In addition, we have studied regulatory mechanisms of BDNF mRNA in the subthalamic nucleus.